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(54) Washable floor mats with ozone resistance 

(57) A lightweight dust control mat having enhanced resistance to oxidation and ozonation is provided. The mat 
includes a rubber backing sheet with a base rubber of NBR or SBR mixed with a polar polymer additive and a chemical 
blowing agent. The ratio of the base rubber to the polymer additive is between about 1 .2 and 9. Following vulcanization, 
the rubber sheet has a specific gravity of less than about 0.98 and a Bayer ozone cracking incidence factor of 4 or less. 
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Description 

FIELD OF THE INVENTION 

5 The present invention relates generally to launderable rubber backed dust control floor mats of the type which have 

a pile surface on one side and a rubber or rubber-like material on the other side and more particularly to such floor mats 
wherein the rubber-like material is a low density compound of base rubber and a polar polymer additive such as polyvinyl 
chloride (PVC), or ethylene-propylene-diene (EPDM) yielding enhanced protection against deterioration due to oxidation 
and ozone attack during use and repeated washings and dryings. 

10 

BACKGROUND OF THE INVENTION 

Dust control floor mats having a pile side and a rubber backing are generally used in access ways where people 
tend to brush or scrape their feet in order to prevent carrying moisture and/or dirt into other areas of the premises. 
*s Normally these mats are located in areas of high pedestrian traffic such as doorways. 

The art includes a number of configurations and features for various floor mats. Some patents which are believed 
to be illustrative of known mats include U. S. patents 3,306,B08 to Thompson, et al. issued February 28, 1 967; 4,741 ,065 
to Parkins issued May 3, 1988; 4,886,692 to Kerr et al. issued December 1 2, 1 989; 5,227,214 to Kerr et al. issued July 
1 3, 1993; and 5,305,565 to Nagahama et al. issued April 26, 1994; the teachings of all of which are incorporated herein 
20 by reference. 

As will be appreciated, dust contro! mats by their nature must undergo frequent repeated washings and dryings so 
as to remove the dust deposited during use. These mats are generally rented from service entities which retrieve the 
soiled mats from the user and provide clean replacement mats on a frequent basis. The soiled mats are thereafter 
cleaned and dried in an industrial laundering process and then sent to another user in replacement of newly soiled mats. 

25 Dust control mats have had two significant problems arising from frequent washings and harsh environments of 

use. First, the energy required to wash and dry a typical floor mat is significant due to the overall mass of the mats. This 
overall mass is made up of the mass of the mat pile, the mass of the carrier fabric into which the mat pile is tufted, and 
most significantly, the mass of the rubber backing sheet which is integrated to the carrier fabric under heat and pressure. 
As will be appreciated, a reduction in the overall mass of the floor mat will result in a reduced energy requirement in 

30 washing and drying the mat. Moreover, a relative reduction in the mass of the rubber backing sheet (i.e. the heaviest 
component) will provide the most substantial benefit. The floor mat of the present invention includes a rubber backing 
sheet which has a specific gravity which is approximately 25 percent less then the rubber sheets of typical prior floor 
mats. Accordingly, the overall energy requirements associated with the cleaning and handling of these mats is substan- 
tially reduced over that of prior mats. 

35 The second problem which is encountered is the deterioration of the carboncarbon double bonds in the matrix of 

the rubber backing sheet due to the exposure of the sheets to an oxidizing environment during use and cleaning. Spe- 
cifically, the exposure of the mats to oxidizing agents during the washing and drying process tends to cleave the car- 
bon-carbon double bonds ol the rubber sheet thereby substantially embrittling the rubber which leads to cracking under 
the stress of use. In addition to the laundering process, the exposure of the mats to oxygen and ozone, either atmospheric 

40 or generated, during storage and use leads to cracking over time. The mat of the present invention incorporates a rubber 
backing sheet which provides enhanced protection against oxygen as measured by standard ozone resistance tests 
and is thereby believed to substantially prolong the useful life of the mat. Accordingly, the mat of the present invention 
represents a useful advancement over the prior art. 

45 OBJECTS AND SUMMARY OF THE INVENTION 

It is a general object of the present invention to provide a dust control mat having enhanced resistance to oxidation 
and ozone attack. 

It is a further object of the present invention to provide a dust control mat having a low density rubber backing sheet. 
50 in that respect, it is a general feature of the present invention to provide a dust control mat including a backing sheet 

of base rubber mixed with a polymer additive and a chemical blowing agent to produce a stable lightweight mat with 
enhanced resistance to oxygen and ozone attack. 

It is a specific feature of the present invention to provide a dust control mat including a backing sheet of acryloni- 
trile-butadiene rubber (NBR) mixed with either polyvinyl chloride (PVC) or ethylene-propylene-diene (EPDM) or a backing 
55 sheet of styrene butadiene rubber (SBR) mixed with EPDM and including a chemical blowing agent. 

It is a further feature of the present invention to provide a dust control mat including a vulcanized expanded backing 
sheet of NBR mixed with PVC or EPDM and a blowing agent wherein the specific gravity of the resultant vulcanized 
expanded backing sheet is less than about 0.98. 
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It is a further feature of the present invention to provide a dust control mat including a vulcanized expanded backing 
sheet of SBR mixed with EPDM and a blowing agent wherein the specific gravity of the resultant vulcanized expanded 
backing sheet is less than about 0.98 

It is a more particular feature of the present invention to provide a dust control mat including a vulcanized expanded 
5 backing sheet of NBR mixed with PVC wherein ratio of NBR to PVC in the backing sheet is between about 1 .2 and about 9. 

It is another particular feature of the present invention to provide a dust control mat including a vulcanized expanded 
backing sheet of NBR mixed with EPDM wherein the ratio of NBR to EPDM in the backing sheet is between about 1 .2 
and about 9. 

It is still another particular feature of the present invention to provide a dust control mat including a vulcanized 
io expanded backing sheet of SBR mixed with EPDM wherein the ratio of SBR to EPDM in the backing sheet is between 
about 1.2 and about 9. 

It is yet a further feature of the present invention to provide dust control mat including a vulcanized expanded backing 
sheet which has an ozonation cracking incidence factor of about 4 or less as measured according to the Bayer Ozone 
Resistance Test. 

15 In one aspect of the present invention, a dust control mat is provided. The dust control mat includes a carrier fabric; 

a pile material tufted into the carrier fabric which forms a pile surface on one side of the carrier fabric and a vulcanized 
expanded backing sheet of rubber integrated to the other side of the carrier fabric. If NBR is used as the base rubber 
for the backing sheet, the NBR is mixed with polyvinyl chloride (PVC) or ethylene-propylene-diene (EPDM) and under- 
goes chemical blowing during vulcanization to yield a two phase (gas/solid) closed cell structure having a specific gravity 

20 of less than about 0.98. If SBR is used for the base rubber of the backing sheet, the SBR is mixed with EPDM and 
undergoes chemical blowing during vulcanization to yield a two phase (gas/solid) closed cell structure having a specific 
gravity of less than about 0.98. The Bayer ozonation cracking incidence factor of the backing sheet after vulcanization 
is four (4) or less. — i 

2S Brief Description of the Drawings 

Figure 1 is a schematic representation of a floor mat manufacturing machine. 

FIG. 2 illustrates a molded floor mat as it exists the mat manufacturing machine of FIG. 1 . 

FIG. 3 is a partial cross-sectional view of a completed vulcanized floor mat. 

30 

DETAILED DESCRIPTION 

While the invention will be described in connection with certain preferred embodiments and practices, it is to be 
understood that it is not intended to in any way limit the invention to such embodiments and practices. On the contrary, 

35 it is intended to cover all alternatives, modifications and equivalents as may be included within the spirit and scope of 
the invention as defined by the appended claims. 

Turning now to the drawings wherein like elements are designated by like reference numerals in the various views, 
in FIG. 1 is shown a schematic of a floor mat manufacturing machine 10 for producing the floor mat 1 2 (FIGS. 2 and 3) 
of the present invention. In the illustrated and preferred form of the invention, the floor mat 12 includes pile yarns 14 of 

40 cotton nylon, polyester or other suitable material tufted through a woven or nonwoven carrier lav ej 1 6 of suitable material 
with the bottom 18 of the tufts adhered to a rubber backing sheet 20. This adherence of the rubber backing sheet 20 to 
the carrier layer 1 6 and bottom of the tuft s is effec ted durin g vulcanization (i.e. cross -linking) of the rubber backin g sheet 
under he at and pressure as is well known to those of skill in the art. If desired, the bottom of the rubber backing sheet 
may also include a plurality of anti-creep cleats (not shown) as are well known to those in the art. As shown in FIG. 2, 

45 the floor mat 1 2 of the present invention also preferably includes a border portion 24 around the perimeter. 

The floor mat 12 of the present invention is assembled molded and vulcanized on the manufacturing machine 10 
of FIG. 1. The manufacturing machine 10 which is well known to those of skill in the art includes an endless, teflon 
coated conveyor belt 26 to carry the floor mats 12 from an assembly station 28, into a press molding apparatus 32, to 
a post cure oven 33 and out to a separating station 34. The press molding apparatus 32 can be of any type which is 

50 suitable such as that shown in U.S. patent 4,447,201 to Knudsen (incorporated by reference). 

In production of the dust control mats 12 of the present invention, the mats are preassembled at station 28 by laying 
down a metal plate or silicone or butyl pad 36 on the conveyor belt 26. The rubber backing sheet 20 as described more 
fully below is placed over the silicone pad and the tufted fabric comprising the pile yams 14 tufted through the carrier 
layer 16 is placed on top of the rubber backing sheet 20. In the preferred practice, the rubber backing sheet laid down 

55 at the assembly station 28 is a solid calendared sheet of green (i.e. unvulcanized) acrylonitrile-butadiene rubber (NBR) 
or styrene butadiene rubber (SBR) mixed with a polymer additive such that the ratio of the NBR or SBR to the polymer 
additive is between about 1 .2 and 9. By way of example only and not limitation, if NBR is the base material for the rubber 
backing sheet, the potentially preferred polymer additive is polyvinyl chloride (PVC) or ethylene-propylene-diene (EP- 
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DM). If SBR is the base material for the rubber backing sheet, EPDM is the preferred polymer additive. 

The conveyor belt 26 is then indexed to place the preassembled mat into the press mold 32 while a second mat is 
preassembled at station 28. While the first mat is in the press mold 32, it is exposed to a temperature between about 
300°F and about 340°F. While in the press mold 32, the mat is exposed to pressures in the range of between about 20 

s psi and 40 psi. At the temperature and pressure occurring in the press mold 32, the rubber backing sheet 20 undergoes 
vulcanization and is integrated to the carrier layer 16 of the mat to form a substantially unitary structure. After about 3 
to 6 minutes the conveyor belt 26 is again indexed to move the first vulcanized mat into a post cure oven 33 to complete 
the vulcanization but without the application of pressure. During this time yet a third mat is preassembled at station 28 
while the second mat is indexed to the press mold. 

io In the preferred practice, the post cure oven is operated at a temperature between about 300° F and 340"F but no 

pressure is applied to the mat. After another 3 to 6 minutes, the conveyor belt is again indexed to move the first mat 
into the stripping station 34 wherein it is removed from the silicone pad and the conveyor belt 26 (FIG. 2) while the 
second, and third mats are indexed into the post cure oven 33, and the press mold 32 respectively, and a fourth mat is 
preassembled at station 28. As will be appreciated, the mat may also undergo a preheating operation prior to entering 

15 the press mold if desired as described in my U.S. patent 4,886,692. 

As previously indicated, in the preferred embodiment of the present invention the base material for the rubber backing 
sheet 20 is acrylonitrile-butadiene rubber (NBR) or styrene-butadiene rubber (SBR). Other materials which may also be 
used include, by way of example, hydrogenated NBR and carboxylated NBR although the use of these materials may 
be cost prohibitive. As will be appreciated, the use of NBR or SBR is desirable from a cost perspective. However, these 

20 materials may be susceptible to oxidation and ozone attack (referred to as ozonation) due to the presence of unsaturated 
carbon-carbon double bonds. Moreover, the specific gravity of fully vulcanized NBR or SBR compositions is relatively 
high being in the range of about 1 .2 to about 1 .45 which may result in a relatively heavier overall mat structure. 

The present invention makes use of fluxing technology to combine polar polymer materials in formation of the rubber 
backing sheet 20 to provide enhanced resistance to oxidation and ozonation while at the same time yielding a lighter 

25 material through the addition of chemical blowing agents. Specifically, in the preferred embodiment, the rubber backing 
sheet 20 of the present invention comprises either NBR mixed with PVC or EPDM and a blowing agent in a fluxing 
operation or SBR mixed with EPDM and a blowing agent in a fluxing operation wherein the PVC or EPDM is mixed at 
a level such that the ratio of the base rubber (NBR or SBR) to the polymer additive (PVC or EPDM) is between about 
1 .2 (i.e. 55 parts base rubber and 45 parts polymer additive) and about 9.0 (i.e. 90 parts primary polymer and 10 parts 

30 polymer additive). This fluxing operation preferably takes place in a standard rubber internal mixer such as a Banbury 
mixer which is well known to those of skill in the art. When NBR is fluxed with PVC the mixer is preferably operated at 
a temperature of between about 330° F to 340° F. When NBR or SBR is fluxed with EPDM, the mixer is preferably operated 
at a slightly lower temperature of about 280*F to 300°F due to EPDM's thermoplastic nature. 

The rubber mixture is thereafter calendered as a solid sheet of unvulcanized material which is used in the manu- 

35 facture of the floor mat 12 in the process as described above. In practice, the raw NBR is believed to be available from 
Miles Inc. Rubber Division in Akron, Ohio. The SBR may be purchased from Goodyear Tire and Rubber Company in 
Akron Ohio. The PVC may be purchased in pellet form from Goodyear Tire and Rubber Company in Akron Ohio. The 
EPDM may be purchased from Exxon . Corporation under the trade designation Vistalon™. 

In the preferred practice of the present invention, a masterbatch of the polymer components is first prepared by 

40 mixing the base rubber (either NBR or SBR) with the additive polymer (either PVC or EPDM) in the desired ratio along 
with various stabilizers and processing agents. Exemplary compositions of the masterbatch for various additive ratios 
wherein PVC or EPDM is mixed with NBR are provided in Table 1 A for ratios of NBR to the additive polymer of 9.0 
(Column a), 2.3 (Column b) and 1 .2 (Column c). 

45 
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TABLE 1A 


MA I tKlAL. 


PARTS BY WHIG 


LIT 


a 


b 


c 


tVUDOci ^iNDlvJ 


90 


70 


jj 


Additive Polymer (PVC or EPDM) 


10 


30 


45 


Plasticizer 


5 


10 


15 


Stabilizer 


2 


2 


2 


Processing Aid 


1.75 


1.75 


1.75 


Antioxidant 


1.2 


1.2 


1.2 



. In the preferred practice the plasticizer which is used is diisononylphthalate. The stabilizer is trinonylphenolphos- 
phate available from Uniroyal Chemical under the trade designation Polyguard™. The processing aid is purchased from 
the R.T Vanderbilt Company in Norwalk Connecticut under the trade designation Vanfree™ AP-2. The antioxidant is 
purchased from Uniroyal Chemical under the trade designation Octamine™. 

Following the mixing of the masterbatch, curative agents are added in a second stage mixing process for formation 
of the raw rubber compound which forms the backing sheet 20 of the mat 12 of the present invention. An exemplary 
composition of the raw rubber compound formed in this second stage mixing process is provided in Table 1 B. 



TABLE 1B 


MATERIAL 


PARTS BY WEIGHT 


Masterbatch Blend 


100 


Sulfur 


1.25 


Stearic Acid 


1 


Carbon Black N-550 


40 


Vulkacit Thiaram MS (TMTM) 


0.5 


Zinc Oxide 


5 


Blowing Agent 


2.5 



Exemplary compositions of the masterbatch for various additive ratios of SBR to EPDM are provided in Table 2A 
in a manner similar to that of Table 1 A. 
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TABLE 2A 


MATERIA! 


I PARTS BY WEIGHT 




a 


b 


c 


Rubber (bBR) 


90 


70 


55 


Additive Polymer (ErDM) 


10 


30 


45 


stearic Acta 


1 


1 


1 


Sunolite 240 


2 


2 


2 


Zinc Oxide 


5 


5 


5 


Carbon Black N-550 


30 


30 


30 


Carbon Black N-224 


60 


60 


60 


Calcium Carbonate 


35 


35 


35 


Talc 


30 


30 


30 


Supar 2280 


80 


80 


80 



After mixing of the SBR masterbatch, curative agents are preferably added in a second stage mixing process for 
formation of the raw rubber compound which forms the backing sheet 20 of the mat 12 of the present invention. An 
exemplary composition of the raw rubber compound formed in this second stage mixing process is provided in Table 2B. 



TABLE 2B 


MATERIAL 


PARTS BY WEIGHT 


Masterbatch Blend 


100 


Sulfur 


2 


Methyl Zimate 


1.25 


Butyl Zimate 


1.25 


Dibutyl Thiurea 


2.50 


Tellurium Diethyldithiocarbanate 


1 


Blowing Agent 


2.0 



As previously indicated and shown above, the rubber backing sheet 20 preferably includes a blowing agent to effect 
the formation of closed gas cells in the rubber during vulcanization. The blowing agent which is preferably used is a 
nitrogen compound organic type agent which is stable at normal storage and mixing temperatures but which undergoes 
controllable gas evolution at reasonably well defined decomposition temperatures. By way of example only and not 
limitation, blowing agents which may be used include: azodicarbonamide (Celogen™ AZ-type blowing agents) available 
from Uniroyal Chemical Inc. in Middlebury Connecticut and modified azodicarbonamide available from Miles Chemical 
in Akron, Ohio under the trade designation Porofor™ ADC-K. 

It has been found that the addition of such blowing agents at a level of between about 1 and about 5 parts by weight 
in the raw rubber composition yields a rubber sheet having an expansion factor of between about 50 and 200 percent. 
It has been further found that this expansion using these materials yields a final vulcanized rubber backing sheet having 
a specific gravity of less than about 0.98 and preferably between about 0.5 and about 0.98. 

After the fluxing processes are completed, the uncured rubber compound containing PVC and/or EPDM and the 
blowing agent is assembled with the pile yarns 14 and carrier layer as previously described. The vulcanization of the 
rubber backing sheet is then at least partially effected within the press molding apparatus 32 wherein the applied pressure 
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is between 20 and 40 psi. Under the high temperatures and pressure, the nitrogen which is formed by the blowing agent 
partfy dissolves in the rubber. Due to the high internal gas pressure, small closed gas cells are formed within the structure 
as the pressure is relieved upon exit from the press molding apparatus. In the preferred practice the post cure oven 33 
is used to complete the vulcanization of the mat and provide additional stability to the resulting product. 

s As previously indicated, a primary object of the present invention is to provide enhanced resistance to oxidation 

and ozonation which tend to weaken the carboncarbon double bonds in the rubber. As will be appreciated, standardized 
tests may be used to evaluate the ozone resistance of a rubber compound formulation. The general procedure for 
conducting such tests is set forth in standards such as ASTM Standard D 518 entitled "Test Method for Rubber Deteri- 
oration - Surface Cracking;" D 1149 entitled "Test Method for Rubber Deterioration - Surface Ozone Cracking in a Cham- 

10 ber" and D 3395 entitled "Test Method for Rubber Deterioration - Dynamic Ozone Cracking in a Chamber" published in 
Annual Book of ASTM Standards, Vol. 09.01, 1992. 

The Bayer method ozone resistance test utilizes methods and equipment as described in ASTM Standard D 1149 
and yields a quantitative cracking incidence factor as well as crack length factor. Specifically, in the Bayer method ozone 
resistance test cured slabs of the test material are cut into sections 55 X 45 X 4 mm for mounting on a loop mold. In a 

'5 chamber, the specimens are then subjected to a controlled atmosphere of ozone at a partial pressure of approximately 
50 mPa (pphm) in air. Both the number and average length of the cracks occurring in the rubber is then observed. Based 
on this observation, the sample is then assigned a rating comprising two numbers. The first number identifies the inci- 
dence of cracking while the second number identifies the length of the cracks as based on the following scale: 



20 



25 



30 



BAYER METHOD SCALE 


FIRST NUMBER 


NUMBER OF CRACKS 


SECOND NUMBER 


LENGTH OF CRACKS 


(Bayer Cracking Incidence Factor) 


(Bayer Crack Length Factor) 


0 


No Cracking 


0 


No Cracks 


1 


1-2 Cracks 


1 


Just Visible 


2 


3-9 Cracks 


2 


1 mm 


3 


10-24 Cracks 


3 


2 mm 


4 


25-79 Cracks 


4 


Greater than 2 mm 


5 


80-250 Cracks 






6 


More than 250 cracks 







Accordingly, a sample rating of 3/2 would indicate the occupance of 10 to 24 cracks with an average length of 1 mm. 



EXAMPLE 



A rubber sheet material was produced by fluxing together the materials as set forth in Table 1 A in a standard rubber 
internal mixer at a temperature of about 330°F to 340° F for a period of one to two minutes. PVC additions were varied 
as shown in Table 1 A to yield ratios of NBR to PVC of 9.0 (90 parts NBR to 10 parts PVC); 2.33 (70 parts NBR to 30 
parts PVC); and 1 .22 (55 parts NBR to 45 parts PVC). Additions of curative agents as provided in Table 1 B were then 
made. Uncured sheets of the fluxed rubber compounds were then calendered and cured at a temperature of about 
325°F forfive (5) minutes under a pressure of about 40 psi and post cured at a temperature of about 325° F at atmospheric 
pressure for a period of five (5) minutes. Sample strips of the cured rubber sheets were then subjected to the Bayer 
Ozone Resistance Test with a 20% extension with samples being subjected to an ozone partial pressure of 50 m Pa 
(pphm) in air for a period of 24 hours. The results of these tests as compared to comparative tests on fully cured NBR 
without a polar additive such as PVC or EPDM are set forth in Table 2. 



so 



TABLE 2 


SAMPLE 


ADDITIVE RATIO NBR/PVC 


BAYER CRACKING INCIDENCE 
FACTOR 


BAYER CRACK LENGTH 
FACTOR 


1 


Standard NBR 


6 


4 


2 


9.0 


4 


3 



Continuation of the Table on the next page 
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(continued) 



s 



TABLE 2 


SAMPLE 


ADDITIVE RATIO NBR/PVC 


BAYER CRACKING INCIDENCE 
FACTOR 


BAYER CRACK LENGTH 
FACTOR 


3 


2.33 


2 


1 


4 


1.22 


0 


0 



While specific embodiments and practices have been illustrated and described in accordance with the present in- 
vention, it is to be understood that the invention is not limited thereto, since modifications may be made and other 
embodiments of the principles of this invention will occur to those skilled in the art to which this invention pertains. 
Therefore, it is intended to cover any such modifications and other embodiments as incorporate the features of the 
present invention within the true spirit and scope of the following claims. 



Claims 

20 1. A dust control mat comprising: , 
a carrier fabric; 

a pile material tufted into the carrier fabric forming a pile surface extending from one side of the carrier fabric; 

and 

a rubber sheet including a base rubber and a polymer additive such that the ratio of the base rubber to the 
2S polymer additive is between about 1.2 and 9, the rubber sheet being integrated with the carrier fabric on the side 

of the carrier fabric from which the pile surface does not extend, the rubber sheet being vulcanized under heat and 
pressure, and the resultant rubber sheet having a specific gravity of not greater than about 0.98 and a Bayer ozone 
cracking incidence factor of 4 or less. 

20 2. The dust mat as claimed in Claim 1 , wherein the resultant rubber sheet has a Bayer crack length factor of 3 or less. 

3. The dust mat as claimed in either one of Claims 1 and 2, wherein the resultant rubber sheet has a specific gravity 
of between about 0.5 and 0.98. 

35 4. The dust mat claimed in any one of Claims 1 to 3, wherein the rubber sheet includes a chemical blowing agent such 
that the resultant rubber sheet has an expansion factor of between about 50 and 200 percent. 

5. The dust mat as claimed in Claim 4, wherein the chemical blowing agent is an organic nitrogen compound yielding 
a closed cell structure in the rubber sheet. 

40 

6. The dust mat claimed in any one of Claims 1 to 5, wherein the ratio of the base rubber to the polymer additive is 
between about 2.3 and 9. 

7. The dust mat claimed in any one of Claims 1 to 6, wherein the base rubber is aery Ion itrile-butadiene rubber (NBR). 

45 

8. The dust mat as claimed in any one of Claims 1 to 6, wherein the base rubber is styrene-butadiene rubber (SBR). 

9. The dust mat claimed in any one of Claims 1 to 7, wherein the polymer additive is a polar polymer selected from 
the group consisting of polyvinyl chloride (PVC) and ethylene-propylene-diene (EPDM). 

so 

10. The dust mat is claimed in Claim 9, wherein the polymer additive is EPDM. 

11. The dust mat as claimed in Claim 10, wherein the base rubber is SBR and the ratio of SBR to EPDM is between 
about 2.3 and 9. 

55 

12. A method of forming a dust control mat comprising the steps of: 

(a) tufting a pile material into a carrier fabric to form a tufted pile surface extending from one side of the carrier 
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fabric; 

(b) laying the carrier fabric with tufted pile surface onto a solid rubber sheet of NBR mixed with PVC or EPDM, 
or SBR mixed with EPDM and a chemical blowing agent; and 

(c) integrating the rubber sheet under head and pressure of the side of the carrier fabric from which the pile 
surface does not extend to form an integrated mat structure. 

13. The method as claimed in Claim 12, wherein during step (c), the chemical blowing agent is activated to expand the 
rubber sheet by 50 to 200 percent. 
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Description 

Field of the Invention 

s [0001 ] The present invention relates generally to launderabte rubber backed dust control floor mats of the type which 
have a pile surface on one side and a rubber or rubber-like material on the other side and more particularly to such 
floor mats wherein the rubber-like material is a low density compound of base rubber and a polar polymer additive 
such as ethylene-propylene-diene (EPDM) yielding enhanced protection against deterioration due to oxidation and 
ozone attack during use and repeated washings and dryings. 

w 

Background of the Invention 

[0002] Dust control floor mats having a pile side and a rubber backing are generally used in access ways where 
people tend to brush or scrape their feet in order to prevent carrying moisture and/or dirt into other areas of the premises. 

is Normally these mats are located in areas of high pedestrian traffic such as doorways. 

[0003] The art includes a number of configurations and features for various floor mats. For example, the European 
patent application EP 556967 belonging to the same applicant, relates to a floor mat having specific cleat arrangement. 
Some patents which are believed to be illustrative of known mats include US patents 3,306,808 to Thompson et al. 
issued February 28, 1967; 4,741,065 to Parkins issued May 3, 1988; 4,886,692 to Kerr et al. issued December 12, 

so 1989; 5,227,214 to Kerr et al. issued July 13, 1993; and 5,305,565 to Nagahama et al. issued April 26, 1994, 

[0004] As will be appreciated, dust control mats by their nature must undergo frequent repeated washings and dryings 
so as to remove the dust deposited during use. These mats are generally rented from service entities which retrieve 
the solid mats from the user and provide clean replacement mats on a frequent basis. The soiled mats are thereafter 
cleaned and dried in an industrial laundering process and then sent to another user in replacement of newly soiled mats. 

25 [0005] Dust control mats have had two significant problems arising from frequent washings and harsh environments 
of use. First, the energy required to wash and dry a typical floor mat is significant due to the overall mass of the mats. 
The overall mass is made up of the mass of the mat pile, the mass of the carrier fabric into which the mat pile is tufted, 
and most significantly, the mass of the rubber backing sheet which is integrated to the carrier fabric under heat and 
pressure. As will be appreciated, a reduction in the overall mass of the floor mat will result in a reduced energy require- 

30 ment in washing and drying the mat. Moreover, a relative reduction in the mass of the rubber backing sheet (i.e. the 
heaviest component) will provide the most substantial benefit. The floor mat of the present invention includes a rubber 
backing sheet which has a specific gravity which is approximately 25 percent less than the rubber sheets of typical 
priorfloor mats. Accordingly, the overall energy requirements associated with the cleaning and handling of these mats 
is substantially reduced over that of prior mats. 

35 [0006] It is known in the art to mix a rubber component with a blowing agent to obtain light-weight rubber sheet. For 
example Japanese abstract JP 58219036 discloses a general method for the manufacture of a continuous sponge 
rubbersheet. Use of ethylene-propylene-diene (EPDM) as a base component to make sponge rubber sheet is described 
in British Patent No 1493272. 

[0007] However, a second problem which is encountered is the deterioration of the carbon-carbon double bonds in 
40 the matrix of the rubber backing sheet due to the exposure of the sheets to an oxidizing environment during use and 
cleaning. Specifically, the exposure of the mats to oxidizing agents during the washing and drying process tends to 
cleave the carbon-carbon double bonds of the rubber sheet thereby substantially embrittling the rubber which leads 
to cracking under the stress of use. In addition to the laundering process, the exposure of the mats to oxygen and 
ozone, either atmospheric or generated, during storage and use leads to cracking over time. European Patent Appli- 
45 cation No 51 3449 relates to a resistant floor mat showing good resistance to waving due to its method of manufacture. 
Such mat has its internal strain reduced by vulcanizing and foaming the rubber sheet, the tufted material being already 
provided on. The rubber sheet may be made of SBR. However EP 513449 does not deal with the deterioration of the 
rubber backing sheet itself due to exposure to an oxidizing environment during use and cleaning. 
[0008] The mat of the present invention incorporates a rubber backing sheet which provides enhanced protection 
so against oxygen as measured by standard ozone resistance tests and is thereby believed to substantially prolong the 
useful life of the mat. Accordingly, the mat of the present invention represents a useful advancement over the prior art. 

Objects and Summary of the Invention 

55 [0009] It is a general object of the present invention to provide a dust control mat having enhanced resistance to 
oxidation and ozone attack. 

[0010] It is a further object of the present invention to provide a dust control mat having a low density rubber backing 
sheet. 
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10 



25 



45 



[001 1] In that respect, ft is a general feature of the present invention to provide a dust control mat including a backing 
sheet of base rubber mixed with a polymer additive and a chemical blowing agent to produce a stable lightweight mat 
with enhanced resistance to oxygen and ozone attack. 

[0012] According to the present invention there is provided a dust control mat suitable for multiple washings and 
dryings comprising : 

a carrier fabric ; 

a pile material tufted into the carrier fabric forming a pile surface extending from one side of the carrier fabric; and 
a rubber sheet comprising a base rubber, a polymer ozone-resistance additive, and a chemical blowing agent; 



wherein the ratio of base rubber to polymer ozone- resistance additive is from 1 .2 to 9; the rubber sheet is integrated 
with the carrier fabric on the side of the carrier fabric from which the pile surface does not extend; the rubber sheet is 
vulcanized under heat and pressure; and the resultant foam rubber sheet has a specific gravity of not greater than 
0.98 and a Bayer ozone cracking incidence factor of 4 or less, Said dust controlled mat being characterised in that the 
is base rubber is acrylonitrilebutadiene rubber (NBR) or styrene-butadiene rubber (SBR) and in that the polymer additive 
is EPDM. 

[001 3] Preferably the resultant foam rubber sheet (20) has a Bayer cracking incidence factor of 3 or less . 
[0014] Preferably the resultant foam rubber sheet has an expansion factor of between 50 and 200 percent. 
[0015] Preferably in the dust mat the resultant foam rubber sheet has a specific gravity of between 0.5 and 0.98. 
20 [0016] Preferably the chemical blowing agent is an organic nitrogen compound yielding a closed cell structure in the 
resultant foam rubber sheet. 

[0017] Preferably the ratio of NBR or SBR to EPDM is between 2.3 and 9. 

[0018] The invention also provides a method of forming a dust control mat as decribed, said mat being suitable for 
multiple washings and dryings comprising the steps of : 



(a) tufting a pile material into a carrier fabric to form a tufted pile surface extending from one side of the carrier fabric ; 

(b) laying the carrier fabric with tufted pile onto a solid rubber sheet comprising a base rubber; a polymer ozone- 
resistance additive, and a chemical blowing agent; wherein the ratio of base rubber to polymer ozone-resistance 
additive is between 1.2 and 9; and 

30 (c) integrating the rubber sheet by vulcaniz under heat and pressure to the side of the carrier fabric from which 

the pile surface does not extend to form an integrated mat structure, 

wherein the resultant rubber sheet is in a foam state and has a specific gravity of not greater than 0.98 and a Bayer 
ozone cracking incidence factor of 4 or less characterised in that the base rubber sheet is selected from the group 
35 consisting of NBR and SBR and the ozone- resistance additive is EPDM. 

[001 9] Preferably the chemical blowing agent is activated to expand the rubber sheet (20) by 50 to 200 percent. 

[0020] In one embodiment the base rubber is NBR and the ratio of NBR to EPDM is between 2.3 and 9. 

[0021] In an alternative embodiment the base rubber is SBR and the ratio of SBR to EPDM is between 2.3 and 9. 

40 Brief Description of th e Drawings 

[0022] Fig. 1 is a schematic representation of a floor mat manufacturing machine. 
[0023] Fig. 2 illustrates a molded floor mat as produced by the mat manufacturing machine of Fig 1 . 
[0024] Fig. 3 is a partial cross-sectional view of a completed vulcanized floor mat. 



Detailed Description 



[0025] While the invention will be described in connection with certain preferred embodiments and practices, it is to 
be understood that it is not intended to in any way limit the invention to such embodiments and practices. On the 
so contrary, it is intended to cover all alternatives, modifications and equivalents as may be included within the scope of 
the invention as defined by the appended claims. 

[0026] Turning now to the drawings wherein like elements are designated by like reference numerals in the various 
views, in Fig. 1 is shown a schematic of a floor mat manufacturing machine 1 0 for producing the dust control mat 12 
(Figs. 2 and 3) of the present invention. In the illustrated and preferred form of the invention, the dust control mat 12 
55 includes pile material 14 of cotton nylon, polyester or other suitable material tufted through a woven or nonwoven 
carrier fabric 16 of suitable material with the bottom 1 8 of the tufts adhered to a rubber sheet 20. This adherence of 
the rubber sheet 20 to the carrier fabric 1 6 and bottom of the tufts is effected during vulcanization (i.e. crosslinking) of 
the rubber sheet 20 under heat and pressure as is well known to those of skill in the art. If desired, the bottom of the 
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rubber sheet 20 may also include a plurality of anti-creep cleats (not shown) as are well known to those In the art. As 
shown in Fig. 2, the dust control mat 12 of the present invention also preferably Includes a border portion 24 around 
the perimeter. 

[0027] The dust control mat 12 of the present invention is assembled molded and vulcanized on the manufacturing 
5 machine 1 0 of Fig. 1 . The manufacturing machine 1 0 which is well known to those of skill in the art includes an endless 
Teflon® coated conveyor belt 26 to carry the floor mats 1 2 from an assembly station 28, into a press molding apparatus 
32, to a post cure oven 33 and out to a separating station 34. The press molding apparatus 32 can be of any type 
which is suitable such as that shown in US Patent 4,447,201 to Knudsen. 

[0028] In production of the dust control mats 12 of the present invention, the mats are preassembled at station 28 
10 by laying down a metal plate or silicone or butyl pad 36 on the conveyor belt 26. The rubber sheet 20 as described 
more fully below is placed over the silicone pad and the tufted fabric comprising the pile material 14 tufted through the 
carrier fabric 1 6 is placed on top of the rubber sheet 20. In the preferred practice, the rubber backing sheet laid down 
at the assembly station 28 is a solid calendared sheet of green (i.e. unvulcanized) acrylonitrile-butadiene rubber (NBR) 
or styrene butadiene rubber (SBR) mixed with a polymer additive such that the ratio of the NBR or SBR to the polymer 
is additive is between about 1 .2 and 9. By way of example only and not limitation, if NBR is the base material for the 
rubber backing sheet, the potentially preferred polymer additive is ethylene-propylene-diene (EPDM). If SBR is the 
base material for the rubber backing sheet, EPDM is the preferred polymer additive. 

[0029] The conveyor belt 26 is then indexed to place the preassembled mat into the press mold 32 while a second 
mat is preassembled at station 28. While the first mat Is in the press mold 32, it is exposed to a temperature between 

20 about 149*C(300°F) and about 17rC(340°F). While in the press mold 32, the mat is exposed to pressures in the 
range of between about 20 psi and 40 psi. At the temperature and pressure occurring in the press mold 32, the rubber 
sheet 20 undergoes vulcanization and is integrated to the carrier layer 16 of the mat to form a substantially unitary 
structure. After about 3 to 6 minutes the conveyor belt 26 is again indexed to move the first vulcanized mat into a post 
cure oven 33 to complete the vulcanization but without the application of pressure. During this time yet a third mat is 

25 preassembled at station 28 while the second mat is indexed to the press mold. 

[0030] In the preferred practice, the post cure oven is operated at a temperature between about 149°C(300 g F) and 
171°C(340°F) but no pressure is applied to the mat. After another 3 to 6 minutes, the conveyor belt is again indexed 
to move the first mat into the stripping station 34 wherein it is removed from the silicone pad and the conveyor belt 26 
(Fig.2) while the second, and third mats are indexed into the post cure oven 33, and the press mold 32 respectively, 

30 and a fourth mat is preassembled at station 28. As will be appreciated, the mat may also undergo a preheating operation 
prior to entering the press mold if desired as described in the Applicant's U.S. patent 4,886,692. 
[0031] As previously indicated, in the preferred embodiment of the present invention the base material forthe rubber 
sheet 20 is acrylonitrile-butadiene rubber (NBR) or styrene-butadiene rubber (SBR). Other materials which may also 
be used include, by way of example, hydrogenated NBR and cartooxylated NBR although the use of these materials 

35 may be cost prohibitive. As will be appreciated, the use of NBR or SBR is desirable from a cost perspective. However, 
these materials may be susceptible to oxidation and ozone attack (referred to as ozonation) due to the presence of 
unsaturated carbon-carbon double bonds. Moreover, the specific gravity of fully vulcanized NBR or SBR compositions 
is relatively heavier being in the range of about 1 .2 to about 1 .45 which may result in a relatively heavier overall mat 
structure. 

40 [0032] The present invention makes use of fluxing technology to combine polar polymer materials in formation of 
the rubber sheet 20 to provide enhanced resistance to oxidation and ozonation while at the same time yielding a lighter 
material through the addition of chemical blowing agents. Specifically, in the preferred embodiment, the rubber sheet 
20 of the present invention comprises either NBR mixed with EPDM and a blowing agent in a fluxing operation or SBR 
mixed with EPDM and a blowing agent in a fluxing operation wherein the EPDM is mixed at a level such that the ratio 

45 of the base rubber (NBR or SBR) to the polymer additive (EPDM) is between about 1 .2 (i.e. 55 parts base rubber and 
45 parts polymer additive) and about 9.0 (i.e. 90 parts primary polymer and 1 0 parts polymer additive). This fluxing 
operation preferably takes place in a standard rubber internal mixer such as a Banbury mixer which is well known to 
those of skill in the art. When NBR or SBR is fluxed with EPDM, the mixer is preferably operated at a temperature of 
about 137°C(280°F) to 140°C(300°F) due to EPDM's thermoplastic nature. 

so [0033] The rubber mixture is thereafter calendered as a solid sheet of vulcanized material which is used in the man- 
ufacture of the floor mat 12 in the process as described above. In practice, the raw NBR is believed to be available 
from Miles Inc. Rubber Division in Akron Ohio. The SBR may be purchased from Goodyear Tire and Rubber Company 
in Akron Ohio. 

[0034] In the preferred practice of the present invention, a masterbatch of the polymer components is first prepared 
55 by mixing the base rubber (either NBR or SBR) with the additive polymer (EPDM) in the desired ratio along with various 
stabilizers and processing agents. Exemplary compositions of the masterbatch for various additive ratios wherein EP- 
DM is mixed with NBR are provided in Table 1 A for ratios of NBR to the additive polymer of 9.0 (Column a), 2.3 (Column 
b) and 1 .2 (Column c). 



4 



EP 0 702 929 B1 



TABLE 1A 



5 



10 



MATERIALS 


PARTS BY WEIGHT 


a 


b 


c 


Rubber (NBR) 


90 


70 


55 


Additive Polymer 


10 


30 


45 


Plasticizer 


5 


10 


15 


Stabilizer 


2 


2 


2 


Processing Aid 


1.75 


1.75 


1.75 


Antioxidant 


1.2 


1.2 


1.2 



[0035] In the preferred practice the plastizer which is used is diisononylphthalate. The stabilizer is trinonylphenol- 
phosphate available from Uniroyal Chemical underthe trade designation Polyguard™. The processing aid is purchased 
from the R.T. Vanderbilt Company in Norwaik Connecticut under the trade designation Vanfree™AP-2. The antioxidant 
is purchased from Uniroyal Chemical underthe trade designation Octamine™. 

[0036] Following the mixing of the masterbatch, curative agents are added in a second stage mixing process for 
formation of the raw rubber compound which forms the rubber sheet 20 of the mat 12 of the present invention. An 
exemplary composition of the raw rubber compound formed in this second stage mixing process is provided in Table 1 B. 



TABLE 1B 



25 



30 



35 



MATERIAL 


PARTS BY WEIGHT | 


Masterbatch Blend 


100 


Sulfur 


1.25 


Stearic Acid 


1 


Carbon Black N-550 


40 


VulkacitOThiaram MS(TMTM) 


0.5 


Zinc Oxide 


5 J 


Blowing Agent 


2.5 



[0037] Exemplary compositions of the masterbatch for various additive ratios of SBR to EPDM are provided in Table 
2A in a manner similar to that of Table 1 A. 

TABLE 2A 



MATERIAL 


PARTS BY WEIGHT 


a 


b 


c 


Rubber (SBR) 


90 


70 


55 


Additive Polymer (EPDM) 


10 


30 


45 


Stearic Acid 


1 


1 


1 


Sunolite 240 


2 


2 


2 


Zinc Oxide 


5 


5 


5 


Carbon Black N-550 


30 


30 


30 


Carbon Black N-224 


60 


60 


60 


Calcium Carbonate 


35 


35 


35 


Talc 


30 


30 


30 


Supar 2280 


80 


80 


80 
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[0038] After mixing of the SBR masterbatch, curative agents are preferably added in a second stage mixing process 
for formation of the raw rubber compound which forms the rubber sheet 20 of the mat 12 of the present invention. An 
exemplary composition of the raw rubber compound formed in this second stage mixing process is provided in Table 2B. 

TABLE 2B 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



MATERIAL 


PARTS BY WEIGHT 


Masterbatch Blend 


100 


Sulfur 


2 


Methyl Zimate 


1.25 


Butyl Zimate 


1.25 


Dibutyl Thiurea 


2.50 


Tellurium Diethyldithiocarbonate 


1 


Blowing Agent 


2.0 



[0039] As previously indicated and shown above, the rubber sheet 20 preferably includes a blowing agent to effect 
the formation of dosed gas cells in the rubber during vulcanization. The blowing agent which is preferably used is a 
nitrogen compound organic type agent which is stable at normal storage and mixing temperatures but which undergoes 
controllable gas evolution at reasonably well defined decomposition temperatures. By way of example only and not 
limitation, blowing agents which may be used include: azodicarbonamide (Celogen™AZ-type blowing agents) available 
from Uniroyal Chemical Inc. in Middlebury Connecticut and modified azodicarbonamide available from Miles Chemical 
in Akron, Ohio under the trade designation Porofor™ADC-K. 

[0040] It has been found that the addition of such blowing agents at a level of between about 1 and 5 parts by weight 
in the raw rubber composition yields a rubber sheet having an expansion factor of between about 50 and 200 percent. 
It has been further found that this expansion using these materials yields a final vulcanized rubber backing sheet having 
a specific gravity of less than about 0.98 and prefeably between about 0.5 and about 0.98. 

[0041] After the fluxing processes are completed, the uncured rubber compound containing EPDM and the blowing 
agent is assembled with the pile yams 14 and carrier layer as previously described. The vulcanization of the rubber 
backing sheet is then at least partially effected within the press molding apparatus 32 wherein the applied pressure is 
between 13.7 x 1 0 4 and 27.6 x 10 4 Pa (about 20 and 40 psi). Under the high temperatures and pressure, the nitrogen 
which is formed by the blowing agent partly dissolves in the rubber. Due to the high internal gas pressure, small closed 
gas cells are formed within the structure as the pressure is relieved upon exit from the press molding apparatus. In the 
preferred practice the post cure oven 33 is used to complete the vulcanization of the mat and provide additional stability 
to the resulting product. 

[0042] As previously indicated, a primary object of the present invention is to provide enhanced resistance to oxidation 
and ozonation which tend to weaken the carbon-carbon double bonds in the rubber. As will be appreciated, standardized 
tests may be used to evaluate the ozone resistance of a rubber compound formulation. The general procedure for 
conducting such tests is set forth in standards such as ASTM Standard D 51 8 entitled "Test Method for Rubber Dete- 
rioration - Surface Cracking;" D 1149 entitled "Test Method for Rubber Deterioration - Surface Ozone Cracking in a 
Chamber" and D 3395 entitled "Test Method for Rubber Deterioration - Dynamic Ozone Cracking in a Chamber" pub- 
lished in Annual Book of ASTM Standards, Vol.09.01 , 1 992. 

[0043] The Bayer method ozone resistance test utilizes methods and equipment as described in ASTM Standard D 
1149 and yields a quantitative cracking incidence factor as well as crack length factor. Specifically, in the Bayer method 
ozone resistance test cured slabs of the test material are cut into sections 55 x 45 x 4 mm for mounting on a loop mold. 
In a chamber, the specimens are then subjected to a controlled atmosphere of ozone at a partial pressure of approx- 
imately 50 mPa (pphm) in air. Both the number and average length of the cracks occurring in the rubber is then observed. 
Based on this observation, the sample is then assigned a rating comprising two numbers. The first number identifies 
the incidence of cracking while the second number identifies the length of the cracks as based on the following scale: 



BAYER METHOD SCALE 


First Number 


Number of Cracks 


Second Number Length of Cracks 


(Bayer Cracking Incidence Factor) 


(Bayer Crack Length Factor) 


0 

II 1 


No Cracking 


0 No Cracks 
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(continued) 



BAYER METHOD SCALE 


First Number 


Number of Cracks 


Second Number 


Length of Cracks 


(Bayer Cracking Incidence Factor) 


(Bayer Crack Length Factor) 


1 


1-2 Cracks 


1 


Just visible 


2 


3-9 Cracks 


2 


1 mm 


3 


10-24 Cracks 


3 


2 mm 


4 


25-79 Cracks 


4 


Greater than 2 mm 


5 


60-250 Cracks 






6 


More than 250 cracks 







[00441 Accordingly, a sample rating of 3/2 would indicate the occupance of 1 0 to 24 cracks with an average length 
of 1 mm. 

20 EXAMPLE 

[0045J A rubber sheet material was produced by fluxing together the materials as set forth in Table 1 A in a standard 
rubber internal mixer at a temperature of about 165°C(330°F) to 171°C(340«F) for a period of one to two minutes. 
Additions of curative agents as provided in Table 1 B were then made. Uncured sheets of the fluxed rubber compounds 

25 were then calendered and cured at a temperature of about 1 63*C(325°F) for five (5) minutes under a pressure of about 
27.6 x 10 4 Pa (about 40 psi) and post cured at a temperature of about 163°C(325°F) at atmospheric pressure for a 
period of five (5) minutes. Sample strips of the cured rubber sheets were then subjected to the Bayer Ozone Resistance 
Test with a 20% extension with samples being subjected to an ozone partial pressure of 50 mPa (pphm) in air for a 
period of 24 hours. The results of these tests as compared to comparative tests on fully cured NBR without a polar 

30 additive such as EPDM are set forth in Table 2. 



TABLE 2 



40 



SAMPLE 


ADDITIVE RATIO NBR/PVC 


BAYER CRACKING INCIDENCE 
FACTOR 


BAYER CRACK LENGTH 
FACTOR 


1 


Standard NBR 


6 


4 


2 


9.0 


4 


3 


3 


2.33 


2 


1 


4 


1.22 


0 


0 



[0046J While specific embodiments and practices have been illustrated and described in accordance with the present 
invention, it is to be understood that the invention is not limited thereto, since modifications may be made and other 
embodiments of the principles of this invention will occur to those skilled in the art to which this invention pertains. 
45 Therefore, it is intended to cover any such modifications and other embodiments as incorporate the features of the 
present invention within the scope of the following claims. 

Claims 

50 

1 . A dust control mat (1 2) suitable for multiple washings and dryings comprising : 
a carrier fabric (16) ; 

a pile material (14) tufted into the carrier fabric forming a pile surface extending from one side of the carrier 
55 fabric; and 

a rubber sheet (20) comprising a base rubber, 

a polymer ozone-resistance additive, and a chemical blowing agent; 
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wherein the ratio of base rubber to polymer ozone-resistance additive is from 1 .2 to 9; the rubber sheet (20) is 
integrated with the carrier fabric on the side of the carrier fabric from which the pile surface does not extend; the 
rubber sheet (20) is vulcanized under heat and pressure; and the resultant foam rubber sheet (20) has a specific 
gravity of not greater than 0.98 and a Bayer ozone cracking incidence factor of 4 or less, Said dust controlled mat 
5 (12) being characterised In that the base rubber is acrylonitrilebutadiene rubber (NBR) or styrene-butadiene 

rubber (SBR) and in that the polymer additive is EPDM. 

2. The dust mat (12) claimed in Claim 1 , wherein the resultant foam rubber sheet (20) has a Bayer cracking incidence 
factor of 3 or less. 

10 

3. The dust mat (1 2) claimed in Claim 1 or 2, wherein the resultant foam rubber sheet (20) has an expansion factor 
of between 50 and 200 percent. 

4. The dust mat (12) claimed in any of Claims 1 to 3, wherein the resultant foam rubber sheet 20) has a specific 
15 gravity of between 0.5 and 0.98. 

5. The dust mat (12) claimed in any of Claims 1 to 4, wherein the chemical blowing agent is an organic nitrogen 
compound yielding a closed cell structure in the resultant foam rubber sheet (20). 

20 6. The dust mat (12) claimed in any of Claims 1 to 5, wherein the ratio of NBR or SBR to EPDM is between 2.3 and 9. 

7. A method of forming a dust control mat (12) as decribed in Claims 1 to 6, said mat (12) being suitable for multiple 
washings and dryings comprising the steps of : 

25 (a) tufting a pile material (1 4) into a carrier fabric (1 6) to form a tufted pile surface extending from one side of 

the carrier fabric (16) ; 

(b) laying the carrier fabric (16) with tufted pile onto a solid rubber sheet (20) comprising a base rubber a 
polymer ozone-resistance additive; and a chemical blowing agent; wherein the ratio of base rubber to polymer 
ozone-resistance additive is between 1 .2 and 9; and 
30 (c) integrating the rubber sheet (20) by vulcanizing under heat and pressure to the side of the carrier fabric 

from which the pile surface does not extend to form an integrated mat structure, 

wherein the resultant rubber sheet (20) is in a foam state and has a specific gravity of not greater than 0.98 and 
a Bayer ozone cracking incidence factor of 4 or less characterised in that the base rubber sheet is selected from 
35 the group consisting of NBR and SBR and the ozone-resistance additive is EPDM. 

8. The method as claimed in Claim 7, wherein during step (c), the chemical blowing agent is activated to expand the 
rubber sheet (20) by 50 to 200 percent. 

40 9. The method as claimed in Claim 8, wherein the base rubber is NBR and the ratio of NBR to EPDM is between 2.3 
and 9. 

10. The method as claimed in Claim 8, wherein the base rubber is SBR and the ratio of SBR to EPDM is between 2.3 
and 9. 

45 

Patentansprtiche 

1 . Eine Staubbekampfungsmatte (12), die fur mehrere Waschungen und Trocknungen geeignet ist, bestehend aus: 

so 

einem Tragergewebe (16); 

einem Flormaterial (14), das in das Tragergewebe getuftet ist und eine Florflache, die sich von elner Seite 
des Tragergewebes her erstreckt, bildet; und 

55 

einer Kautschukschicht (20), bestehend aus einem Basis kautschuk, einem Ozonwiderstands-Polymerzusatz- 
mittel, und einem chemischen Treibmittel; 
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wobei das Verhaltnis von Basiskautschuk zu Ozonwiderstands- Polymerzusatzmittel bei 1 ,2 bis 9 tiegt; die Kau- 
tschukschicht (20) in das Tragergewebe auf der Seite des Tragergewebes, von der sich die Florflache nicht er- 
streckt, integriertist; die Kautschukschicht(20) unterHitzeund Druckvulkanisiertist; unddieso erhaltene Schaum- 
kautschukschicht (20) eine relative Dichte, die nicht mehr als 0,98 betragt, und einen Bayer-OzonriBbildungs- 
5 Einfallsfaktor von 4 oder weniger aufweist, wobei. diese Staubbekampfungsmatte (1 2) dadurch gekennzelchnet 

1st, daO der Basiskautschuk aus Acrylnttril-Butadien Kautschuk (NBR) oder Styren-Butadien-Kautschuk (SBR) 
besteht und daB das Polymerzusatzmittel aus EPDM besteht. 

2. Staubbekampfungsmatte (12) gemaB Anspruch 1, wobei die resultierende Schaumkautschukschicht (20) einen 
io Bayer-RiBbildungs-Einfalisfaktor von 3 oder weniger aufweist. 

3. Staubbekampfungsmatte (1 2) gemaB Anspruch 1 oder 2, wobei die resultierende Schaumkautschukschicht (20) 
einen Expansionsfaktor von zwischen 50 und 200 Prozent aufweist. 

is 4. Staubbekampfungsmatte (12) gemaB einem der Anspriiche 1 bis 3, wobei die Schaumkautschukschicht (20) eine 
relative Dichte von zwischen 0,5 und 0,98 aufweist. 

5. Staubbekampfungsmatte (12) gemaB einem der Anspruche 1 bis 4, wobei das chemische Treibmittel eine orga- 
nische Stickstoffzusammensetzung, die eine geschlossenzellige Struktur in der resultierenden Schaumkautschuk- 

20 schicht (20) ergibt, ist. 

6. Staubbekampfungsmatte (12) gemaB einem der Anspruche 1 bis 5, wobei das Verhaltnis von NBR oder SBR zu 
EPDM zwischen 2,3 und 9 liegt. 

25 7. Ein Verfahrenzum Bilden einer wie in den Anspriichen 1 bis 6 beschriebenen Staubbekampfungsmatte (12), wobei 
die Matte (12) fur mehrere Waschungen und Trocknungen geeignet ist, bestehend aus den folgenden Schritten: 

(a) Tuften eines Flormaterials (14) in ein Tragergewebe (16), urn eine getuftete Florflache, die sich von einer 
Seite des Tragergewebes (1 6) her erstreckt, zu bilden; 

30 

(b) Legen des Tragergewebes (16) mit gelufteten Faserfior auf eine feste Kautschukschicht (20), die einen 
Basiskautschuk; ein Ozonwiderstands- Polymerzusatzmittel; und ein chemisches Treibmittel umfaBt; wobei 
das Verhaltnis von Basiskautschuk zu Ozonwiderstands-Polymerzusatzmittel zwischen 1 ,2 und 9 liegt; und 

35 (c) Integrieren der Kautschukschicht (20) unter Hitze und Druck, durch Vulkanisieren, in die Seite des Trager- 

gewebes, von der sich die Florflache nicht erstreckt, urn eine integrierte Mattenstrukturzu bilden, wobei sich 
die resultierende Kautschukschicht (20) in einem Schaumzustand befindet und eine relative Dichte von nicht 
mehr als 0,98 und einen Bayer-OzonriBbiidungs-Einfallsfaktor von 4 oder weniger aufweist, dadurch gekenn- 
zelchnet, daB die Basiskautschukschicht aus einer Gruppe, bestehend aus NBR und SBR, ausgewahft ist 

40 und das Ozonwiderstands-Zusatzmittel EPDM ist. 

8. Verfahren gemaB Anspruch 7, wobei das chemische Treibmittel wahrend des Schritts (c) aktiviert wird, urn die 
Kautschukschicht (20) urn 50 bis 200 Prozent auszudehnen. 

45 g. Verfahren gemaB Anspruch 8, wobei der Basiskautschuk NBR ist und das Verhaltnis von NBR zu EPDM zwischen 
2,3 und 9 liegt. 

10. Verfahren gemaB Anspruch 8, wobei der Basiskautschuk SBR ist und das Verhaltnis von SBR zu EPDM zwischen 
2,3 und 9 liegt. 

so 

R eve ndicat ions 

1 . Un tapis de captage de poussiere (12) propice a des lavages et des sechages multiples comprenant : 

55 

une6toffe support (16); 

un tissu a poils (14) touffet6 dans l'6toffe support formant une surface a poils depassant d'un c6te de l'6toffe 
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support ; et 

une plaque en caoutchouc (20) comprenant un caoutchouc de base, un additif polymere de resistance a 
I'ozone et un gonflant chimique ; 

dans lequet le rapport entre le caoutchouc de base et I'additif polymere de resistance a I'ozone va de 1 ,2 a 9 ; la 
plaque en caoutchouc (20) est integree a I'etoffe support sur le cdt6 de I'etoffe support duquel ne depasse pas la 
surface a poils ; la plaque en caoutchouc (20) est vulcanisee a lachaleur etsous pression ; et la plaque en caout- 
chouc mousse resultante (20) a une densite qui n'est pas superieure a 0,98 et un facteur d'incidence de craquage 
a I'ozone Bayer de 4 au plus, ledit tapis de captage de poussiere (12) etant caracterise en ce que le caoutchouc 
de base est un caoutchouc de butadiene acrylonitrile (NBR) ou un caoutchouc de butadiene styrene (SBR) et en 
ce que I'additif polymere est de I'EPDM. 

2. Le tapis a poussiere (1 2) revendique dans la revendication 1 , dans lequel la plaque en caoutchouc mousse resul- 
tante (20) a un facteur d'incidence de craquage Bayer de 3 au plus. 

3. Le tapis a poussiere (12) revendique dans la revendication 1 ou 2, dans lequel la plaque en caoutchouc mousse 
resultante (20) a un facteur de dilatation d'entre 50 et 200 pour cent. 

4. Le tapis a poussiere (12) revendique dans n'importe laquelle des revendications 1 a 3, dans lequel la plaque en 
caoutchouc mousse resultante (20) a une densite d'entre 0,5 et 0,98. 

5. Le tapis a poussiere (12) revendique dans n'importe laquelle des revendications 1 a 4, dans lequel le gonflant 
chimique est un compose d'azote organique produisant une structure a alveoles fermees dans la plaque en caout- 
chouc mousse resultante (20). 

6. Le tapis a poussiere (12) revendique dans n'importe laquelle des revendications 1 a 5, dans lequel le rapport entre 
le NBR ou le SBR et I'EPDM est entre 2,3 et 9. 

7. Un proc6d6 de formation d'un tapis de captage de poussiere (12) tel que decrft dans les revendications 1 a 6, ledit 
tapis (12) etant propice a des lavages et des sechages multiples comprenant les etapes consistant : 

(a) a touffeter un tissu a poils (14) dans une etoffe support (16) pour former une surface a poils touffetes 
depassant d'un cdt6 de I'etoffe support (16); 

(b) a etendre I'etoffe support (16) a poils touffetes sur une plaque en caoutchouc plein (20) comprenant un 
caoutchouc de base, un additif polymere de resistance a I'ozone et un gonflant chimique ; dans lequel le 
rapport entre le caoutchouc de base et I'additif polymere de resistance a I'ozone est entre 1 ,2 et 9 ; et 

(c) a integrer la plaque en caoutchouc (20) par vulcanisation a la chaleur et sous pression au cSte de I'etoffe 
support duquel ne depasse pas la surface a poils pour former une structure de tapis integree, dans lequel la 
plaque en caoutchouc resultante (20) est a I'etat de mousse et a une densite qui n'est pas superieure a 0,98 
et un facteur d'incidence de craquage a I'ozone Bayer de 4 au plus, caracterise en ce que la plaque en 
caoutchouc de base est s6lectionn6e dans le groupe constitu6 de NBR et de SBR et I'additif de resistance a 
I'ozone est de I'EPDM. 

8. Le proc6d6 tel que revendique dans la revendication 7, dans lequel, durant I'etape (c), le gonflant chimique est 
active pour dilater la plaque en caoutchouc (20) de 50 a 200 pour cent. 

9. Le proc6d6 tel que revendique dans la revendication 8, dans lequel le caoutchouc de base est du NBR et le rapport 
entre le NBR et I'EPDM est entre 2,3 et 9. 

1 0. Le precede tel que revendique dans la revendication 8, dans lequel le caoutchouc de base est du SBR et le rapport 
entre le SBR et I'EPDM est entre 2,3 et 9. 
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